This Page Is Inserted by IFW Operations 
and is not a part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of 
the original documents submitted by the applicant. 

Defects in the images may include (but are not limited to): 

• BLACK BORDERS 

• TEXT CUT OFF AT TOP, BOTTOM OR SIDES 

• FADED TEXT 

• ILLEGIBLE TEXT 

• SKEWED/SLANTED IMAGES 

• COLORED PHOTOS 

• BLACK OR VERY BLACK AND WHITE DARK PHOTOS 

• GRAY SCALE DOCUMENTS 

IMAGES ARE BEST AVAILABLE COPY. 



As rescanning documents will not correct images, 
please do not report the images to the 
Image Problem Mailbox. 



THIS PAGE BUNK (USPTO) 



(19) 



J 



(12) 



Europdisches Patentamt 
European Patent Office 
Off ice europ^en des brevets (11) EP 0 912 050 A2 

EUROPEAN PATENT APPLICATION 



(43) 


Date of pubiication: 


(51) Int. CI.®: H04N 5/46 




28.04.1999 Bulletln1999/17 


(21) 


Application number: 98308704.0 




(22) 


□ate ot tiiinQ. 2o.iu. 1990 




(84) 


Designated Contracting States: 


(72) Inventors: 




AT BE CH CY DE DK ES R FR GB GR IE IT Li LU 


• Kim, Kyoung-su 




MCNLPTSE 


Kwonsun-gu, Suwon, Kyonggi-do (KR) 




Designated Extension States: 


• Shim, Jae-Kyoung 




AL LT LV IVIK RO Si 


Patdai-gu, Suwon, Kyonggi-do (KR) 


(30) 


Priority: 23.10.1997 KR 5434597 


(74) Representative: 






Tunstall, Chrlstophier Stephen et ai 


(71) 


Applicant: 


Dibb Lupton Alsop, 




Samsung Electronics Co., Ltd. 


Fountain Precinct 




Suwon, Kyungl-do (KR) 


Bairn Green, Sheffield SI 1 RZ (GB) 



(54) iUethod and apparatus for receiving analog broadcasting by a digital broadcasting receiver 



CM 
< 

O 
CM 

o> 

UJ 



(57) An apparatus and method for receiving analog 
broadcasting of a digital broadcasting receiver, of which 
includes: a controller, which generates more than two 
control signals having respectively different information, 
for receiving analog/digital broadcasting, according to 
the selection of an analog broadcasting channel or a 
digital broadcasting channel; an air tuner for receiving 
the analog broadcasting signal, by the control signal of 
the controller; a synchronous separation unit for extract- 
ing a synchronous signal from the analog broadcasting 
signal, received by the air tuner; an additional informa- 
tion process unit for generating additional information by 
the control signal of the controller; a video encoder unit, 
which encodes one signal by the control signal gener- 
ated from the controller to the analog video signal by 
synchronising to the synchronous signal which is 



obtained by the synchronous separation unit, wherein 
one signal is a signal between the video signal which is 
obtained from the MPEG audio/video process unit, and 
the additional information which is obtained from the 
additional information process unit; a video mix unit for 
mixing the video signal from the air tuner and the 
encoded signal by the control signal of the controller 
and transmitting the same; a digital/analog converting 
unit for converting the audio signal, which is obtained 
from the MPEG audio/video process unit, to the analog 
signal; and an audio selection unit for selecting the anal- 
ogized audio signal and the audio signal which is 
obtained by the air tuner by the control signal of the con- 
troller and transmitting the same. 
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Description 

BACKGROUND OF THE INVENTION 

[0001] The present invention relates to a method and 
apparatus for receiving analog broadcasting of a digital 
broadcasting receiver, and more particularly, relates to 
a method and apparatus for receiving analog broad- 
casting of a digital broadcasting receiver for selectively 
receiving analog broadcasting or digital broadcasting, 
according to selection of a user in a digital satellite 
broadcasting receiver or a digital cable broadcasting 
receiver using a digital transmission system such as a 
high definition television. 

[0002] Nowadays, a data (information) transmission 
system is changed from an analog type to a digital type 
with technical improvement of an information media. 
[0003] Then, to meet the requirement for transmitting 
an utmost amount of information within the same time, 
the data is compressed and transmitted using a data 
compressing rule such as an MPEG. 
[0004] The ISO standardises the MPEG (Motion Pic- 
tures Experts Group) as a standardised coding system, 
related to a digital motion picture coding (compressing) 
system, an acoustic coding system and a multiplexing 
and separating system, for communication, broadcast- 
ing, media for storing data and computer fields. 
[0005] The MPEG system compresses an audio vis- 
ual such as the acoustic signal, a motion picture and a 
still image at a high rate and transmits the same. The 
advantages of using the MPEG system are hereinafter 
described. It is possible to obtain a multi-channelling 
and high-defined transmission effect in the broadcast- 
ing. An occupied amount of the media for storing data 
can be reduced. Multimedia information can be stored 
in a low-priced storing media, and multimedia communi- 
cation is cheaply executed in the multimedia communi- 
cation field. Accordingly, the MPEG system becomes a 
core technology in the recent multimedia era. 
[0006] A television receiver is standardised for 
processing an analog broadcasting signal. For receiving 
a digital broadcasting signal (such as those provided by 
satellite broadcasting systems and another digital 
broadcasting systems) in an analog type television 
receiver, a digital broadcasting receiver, that is an addi- 
tional converting apparatus called a 'Digital Set Top Box' 
is required, for converting the compressed and transmit- 
ted digital broadcasting signal, according to the MPEG 
rule, into a corresponding analog broadcasting-type sig- 
nal. 

[0007] The digital broadcasting receiver converts the 
digital-type video signal from a programme supplier and 
a service supplier, that is. a broadcasting station such 
as a satellite broadcasting station, or a cable broadcast- 
ing station such as a cable television broadcasting sta- 
tion, into the analog broadcasting-type video signal. 
That is, the digital broadcasting receiver can convert the 
digital broadcasting system into the analog broadcast- 



ing system required for processing the signal in the gen- 
eral television receiver. Recently, the digital 
broadcasting receivers are becoming widely spread 
according to the desire of the user to view the digital- 

5 type broadcasting signals. 

[0008] Accordingly, as well known, after converting 
programmes from the analog signal into the digital sig- 
nal, each broadcasting station or the cable broadcasting 
station supply the programmes. 

10 [0009] To allow the transmission of a large qualtity of 
information, the converted data is compressed by a pre- 
determined compressing rule and transmitted to a 
viewer via a communication network. 
[001 0] The digital broadcasting receiver (digital set top 

15 box) receives the transmitted digital data and displays 
the analog signal on a monitor after converting the dig- 
ital data into the analog signal at the viewer's side. 
[0011] As previously mentioned. FIG. 1 is an appara- 
tus for processing the digital signal, which is com- 

20 pressed and transmitted by each broadcasting station 
or the cable broadcasting station, to the analog signal 
and displaying the analog signal. 
[0012] The apparatus shown in FIG. 1 will be 
described hereinafter as an example of a conventional 

25 digital broadcasting receiver. 

[0013] As shown in FIG. 1, the digital broadcasting 
receiver includes: a digital broadcasting tuner 101, 
which tunes a compressed hybrid carrier signal, which 
is transmitted from each broadcasting station or the 

30 cable broadcasting station and inputted via an input ter- 
minal 100, to a frequency of a relevant channel and 
changes an amplitude of the tuned carrier signal in pro- 
portion to a size of a phase shift modulation signal; a 
diplexer 102 for eliminating a mutual interference 

35 between the video signal and the audio signal among 
the tuned carriers which are tuned by the digital broad- 
casting tuner 101 ; a filter unit 103 for extracting a digital 
signal band only by filtering the carrier signal, obtained 
from the diplexer 102; an analog to digital (A/D) convert- 

40 ing unit 1 04 for converting the extracted analog signal 
into the digital signal and outputting the same; a demod- 
ulation unit 105 for restoring the digital data, obtained 
from the A/D converting unit 104. to an initial data; an 
automatic error correcting unit 106. for correcting the 

45 error generated from the interference between adjacent 
channels, which corrects a carrier data format, demod- 
ulated and inputted by the demodulation unit 105. 
based on residue information, and outputs the same by 
a packet unit: an MPEG process unit 107, which MPEG 

50 processes the video data and the audio data, which are 
inputted after correcting the error, stores the same in a 
memory unit 1 08. and additionally, converts the same to 
an initial composite video signal CPSV and the audio 
signal ADS and respectively outputs the composite 

55 video signal CPSV and the audio signal ADS to a video 
output terminal 1 1 1 and an audio output terminal 112; 
and a high frequency modulation unit 108. for modulat- 
ing the digital composite video signal CPSV and the 
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audio signal ADS, which are restored at the MPEG 
process unit 107. to the high frequency signal and sup- 
plies the high frequency signal to a television receiver 
via an output terminal 1 10. 

(0014] In the conventional digital broadcasting s 
receiver having the above-mentioned structure, when 
the compressively hybridised digital video signal and 
the audio signal, which are related to the programme 
from each broadcasting station and the cable broad- 
casting station, are inputted as a carrier signal via the io 
input terminal 100. the digital broadcasting tuner 101 
tunes the inputted and compressed hybrid carrier signal 
via the input signal 100 to the frequency of the relevant 
channel and changes the amplitude of the tuned carrier 
signal in proportion to the size of the phase shift modu- is 
lation signal. 

[0015] The diplexer 102 receives the amplitude- 
changed carrier signal via the digital broadcasting tuner 
101. The diplexer 102 eliminates the mutual interfer- 
ence between the video signal and the audio signal, 20 
among the tuned carrier signals via the digital broad- 
casting tuner, and supplies the interference-eliminated 
signals to the filter unit 103. 

[0016] In the mean time, the filter unit 103 filters out 
the inputted carrier signal from the diplexer 102 and 2s 
detects only a digital signal band, that is the band from 
450 MHz to 700 MHz. 

[0017] The carrier signal having an analog character- 
istic, detected via the filter unit 1 03, is converted into the 
digital signal via the analog/digital converting unit 104 30 
and is supplied to the demodulation unit 105. 
[001 8] The carrier data, restored by the demodulation 
unit 105, of which error, generated by the interference 
between the adjacent channels, is corrected by the 
automatic error correcting unit 106, is supplied to the 35 
MPEG process unit 107 as initial audio and video 
packet data. 

[001 9] Accordingly, the MPEG process unit 1 07 stores 
the video data and the audio data, which are inputted 
from the automatic error correcting unit 106. to the 40 
memory unit 108, MPEG processes the initial compos- 
ite video signal CPSV and the audio signal ADS, 
respectively outputs the composite video signal CPSV 
and the audio signal ADS via the video output terminal 
1 1 1 and the audio output terminal 1 1 2 and supplies the 45 
composite video signal CPSV and the audio signal ADS 
to the high frequency modulation unit 108. 
[0020] The high frequency modulation unit 1 08 modu- 
lates the composite video signal CPSV and the audio 
signal ADS, which are MPEG processed, and supplies so 
the same to the television receiver via the output termi- 
nal 110. Accordingly, the viewer can see the digitally 
broadcast programme on a colour cathode ray tube. 
[0021] Furthermore, the composite video signal and 
the audio signal, which are respectively outputted to the ss 
video output terminal 1 1 1 and the audio output terminal 
112, may be supplied to a digital video disk player or a 
digital video cassette recorder and stored in a magnetic 
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recording medium. 

[0022] However, as well-known, when the received 
broadcasting signal and the received cable broadcast- 
ing signal are the digital broadcasting signal, the above- 
mentioned conventional digital broadcasting receiver 
receives the broadcasting signal and displays the same 
on the television receiver. When the received broad- 
casting signal is an air broadcasting signal or the analog 
cable broadcasting, the digital broadcasting receiver 
cannot receive the analog signal directly. 
[0023] Accordingly, the conventional digital broadcast- 
ing receiver cannot receive the analog signal, which is 
transmitted from the air (analog broadcasting) or the 
(analog) cable broadcasting. Consequently, it is the 
problem to receive the digital broadcasting signal via 
the digital broadcasting receiver. 
[0024] Accordingly, the digital broadcasting receiver, 
which can receive the analog/digital broadcasting at the 
same time, with respect to the air broadcasting or the 
analog cable broadcasting and having quality more than 
that of the conventional digital broadcasting receiver, is 
required. 

SUMMARY OF THE INVENTION 



[0025] The invention aims to provide a;method and .r^'^r 

apparatus for receiving the analog broadcasting of a ' 

digital broadcasting receiver for selectively receiving ^-^p^ 

analog broadcasting and digital broadcasting and dis- 

playing the same on a screen by using one digital 1^^^ 

broadcasting receiver. . 

[0028] The present invention further aims to provide ^>.r.. 

an additional information screen with respect to the 

same in receiving the digital broadcasting, in case that 

the analog broadcasting is received. ^^s^;: 

[0027] The present invention further aims to prevent 

jittering, in case that a user alternately views the digital .^ii"* 



broadcasting and the analog broadcasting. 
[0028] The present invention further aims to provide 
an apparatus which corresponds to a product that 
requires to output a composite video signal, a lumi- 
nance/colour and a high frequency modulation. 
[0029] According to one aspect of the present Inven- 
tion, the digital broadcasting receiver extracts the digital 
band from the carrier signal, tuned by the digital broad- 
casting tuner, passes through the extracted digital band 
via a quadrature phase shift demodulation unit, a for- 
ward direction error correcting unit and a reverse multi- 
plexing unit, restores a video data and an audio data by 
an MPEG audio/video process unit and outputs the 
same. The apparatus for receiving analog broadcasting 
of the digital broadcasting receiver includes: a control- 
ler, which generates more than two control signals hav- 
ing respectively different information, for receiving 
analog/digital broadcasting, according to the selection 
of an analog broadcasting channel or an digital broad- 
casting channel; an air tuner for receiving the analog 
broadcasting signal, by the control signal of the control- 
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ler; a synchronous separation unit for extracting a syn- 
chronous signal from the analog broadcasting signal, 
received by the air tuner; an additional information proc- 
ess unit for generating additional information by the con- 
trol signal of the controller; a video encoder unit, which 
encodes one signal by the control signal generated from 
the controller to the analog video signal by synchronis- 
ing to the synchronous signal which Is obtained by the 
synchronous separation unit, wherein one signal is a 
signal between the video signal which is obtained from 
the MPEG audio/video process unit, and the additional 
information which is obtained from the additional infor- 
mation process unit; a video mix unit for mixing the 
video signal from the air tuner and the encoded signal 
by the control signal of the controller and transmitting 
the same; a digital/analog converting unit for converting 
the audio signal, which is obtained from the MPEG 
audio/video process unit, to the analog signal; and an 
audio selection unit for selecting the analogized audio 
signal and the audio signal which is obtained by the air 
tuner by the control signal of the controller and transmit- 
ting the same. 

[0030] Preferably, the apparatus for receiving the ana- 
log broadcasting of the digital broadcasting receiver fur- 
ther includes a luminance/colour separation unit for 
separating the analog video signal which is mixedly 
obtained by the video mix unit into a luminance signal 
and a colour signal and transmitting the same. 
[0031 ] Preferably, the video mix unit overlaps the addi- 
tional information, obtained by the video encoder unit 
according to the control signal of the controller, with the 
analog video signal, received by the air tuner, and trans- 
mits the same. 

[0032] Selectively, the apparatus for receiving the ana- 
log broadcasting of the digital broadcasting receiver can 
further Include: a luminance/colour separation unit for 
separating the analog video signal which is received by 
the air tuner into the luminance signal and the colour 
signal; and a switching unit for switching the control sig- 
nal to the continuous signal by detecting the luminance 
signal and the colour signal, which are separated from 
the luminance/colour separation unit. 
[0033] Moreover, selectively, the video mix unit 
includes a switcher, wherein the switcher maps the 
additional information except a transparency between 
the analog video signal, obtained from the video 
encoder unit, and the analog video signal, received by 
the air tuner, by the control signal of the controller, and 
outputs the additional information. 
[0034] According to another aspect of the present 
invention, the method for receiving the analog broad- 
casting of the digital broadcasting receiver comprising 
the steps of: selecting the digital broadcasting channel 
and the analog broadcasting channel by equipping with 
the digital broadcasting tuner and the air tuner; tuning 
the air tuner, receiving the analog broadcasting of the 
corresponding channel and extracting the synchronous 
signal from the received analog broadcasting signal, in 



case that the selected broadcasting channel is the ana- 
log broadcasting channel; tuning the digital broadcast- 
ing tuner, receiving the digital broadcasting of the 
corresponding channel via the digital broadcasting 

5 tuner and separating the video signal and the audio sig- 
nal by MPEG processing, in case that the selected 
broadcasting channel is the digital broadcasting chan- 
nel; selectively encoding the MPEG processed video 
signal and the predetermined additional Information, by 

10 the selected synchronous signal ; selecting and overlap- 
ping the video signal and the additional information, 
which are encoded, and the video signal of the received 
analog broadcasting, if necessary, and transmitting the 
same; and selecting the MPEG processed audio signal 

15 and the audio signal of the received analog broadcast- 
ing, if necessary, and transmitting the same. 
[0035] Preferably, when the selected channel is the 
digital broadcasting at the encoding step, the additional 
information is overlapped with the MPEG processed 

20 video data and encoded. In the mean time, when the 
selected channel is the analog broadcasting, the addi- 
tional information is encoded. 

[0036] Preferably when the selected channel is the 
digital broadcasting at the transmitting step, the video 

25 data and the additional information, which are over- 
lapped, are selected and transmitted. In the mean time, 
when the selected channel Is the analog broadcasting, 
the additional information Is overlapped with the video 
signal of the analog broadcasting and transmitted. 

30 [0037] Preferably when the selected channel is the 
analog broadcasting at the transmitting step, the infor- 
mation except the transparency is mapped onto the 
video signal and transmitted. 

[0038] In this manner, by receiving the analog broad- 
35 casting and the digital broadcasting via one digital 
broadcasting receiver, the user can see one broadcast- 
ing on the screen of the television receiver, selectively, 
and the additional Information in receiving the analog 
broadcasting, that is the same in receiving the digital 
40 broadcasting. 

[0039] Consequently by receiving the analog broad- 
casting and the digital broadcasting via one broadcast- 
ing receiver, the present invention provides 
convenience in using and compatibility with the televi- 
45 sion receiver. 

[0040] It is possible for the present invention to have a 
plurality of preferred embodiments and the most pre- 
ferred embodiment of the present invention will be 
described hereinafter. 

50 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0041] The objects and advantages of the present 
invention will be made apparent with reference to the 
55 following detailed description of certain embodiments, 
given by way of examples only with reference to the 
accompanying drawings, in which: 



4 



<EP ^0912050A2_L> 



EP0 912 050 A2 



8 



FIG. 1 is a block diagram of a conventional digital 
broadcasting receiver; and 

FIG. 2 is a block diagram showing an apparatus for 
receiving an analog broadcasting of a digital broad- 
casting receiver, according to an embodiment of the 
present invention. 

DETAILED DESCRIPTION OF THE INVENTION 

[0042] The present invention can be applicable to var- 
ious apparatuses for receiving the digital broadcasting, 
such as a high definition television receiver, a high defi- 
nition video cassette recorder having a tuner and so on. 
[0043] FIG. 2 is a diagram, which pays attention to the 
apparatus for receiving the analog broadcasting and the 
digital broadcasting and displaying the same on a 
screen, not an apparatus for receiving the digital broad- 
casting only. 

[0044] Moreover, in the following description, the 
apparatus for receiving the digital broadcasting in the 
general receiver for receiving the analog television 
receiver will be considered. 

[0045] According to the present invention, FIG. 2 is a 
block diagram showing an embodiment for explaining 
the apparatus for receiving the analog broadcasting of 
the digital broadcasting receiver 
[0046] According to the embodiment, the basic appa- 
ratus for receiving digital/analog broadcasting includes: 
a controller which determines whether the analog or the 
digital broadcasting channel is selected, according to a 
remote controller (not shown) or a set-mounted channel 
key, and generates corresponding a first through an 
eighth control signals (081 - CS8); a tuning unit 200 for 
respectively receiving the digital broadcasting via a dig- 
ital broadcasting tuner 200a, according to a second 
control signal CS2. and receiving the analog broadcast- 
ing channel via the air tuner 200b, according to the sec- 
ond control signal CS2; an analog/digital converting unit 
201 for converting the modulated and received carrier 
signal into the digital signal, wherein the carrier signal is 
modulated to a quadrature phase shift keying manner 
via the digital broadcasting tuner; a quadrature phase 
shift demodulation unit 202 for restoring the converted 
and inputted digital broadcasting signal to an initial data 
by the first control signal CS1 of the controller; a forward 
direction error correcting unit 203. which corrects a car- 
rier data format based on residue information, wherein 
the carrier data is demodulated and inputted from the 
quadrature phase shift demodulation unit 202 according 
to the first control signal GS1 of which is generated from 
the controller, in order to correct a bit error, generated 
from an interference between the adjacent channels 
and outputs the same by a packet unit; a reverse multi- 
plexing unit 204 for reverse multiplexing the error-cor- 
rected and inputted carrier data format to a video data 
and an audio data, according to the third control signal 
CS3; an MPEG audioA^ldeo process unit 206 for 



respectively MPEG processing the video data and the 
audio data, which are reverse multiplexed and inputted, 
according to a fourth control signal CS4 of the control- 
ler, and determined whether to output the video data 

5 and audio data, which are respectively MPEG proc- 
essed, or not; an additional information process unit 205 
for determining whether to generate the additional infor- 
mation or not, according to the fourth signal CS4 of the 
controller; a synchronous separation unit 207 for sepa- 

70 rating the synchronous signal from the analog broad- 
casting signal of the corresponding channel, which 
channel is tuned by the air tuner 200b of the tuning unit 
200. and outputs the same; a video encoder unit 208 
which encodes the video data, outputted by the MPEG 

75 audio/video process unit 206, and the additional infor- 
mation, inputted from the additional information process 
unit 205. to a fifth control signal CSS of the controller 
and the synchronous signal, separated by and inputted 
from the synchronous separation unit 207 and transmit- 

20 ted the same via an image output terminal 218; a video 
mix unit 209 which overlaps the additional information, 
encoded and inputted by a sixth control signal CS6, with 
the analog video signal, tuned and inputted by the air 
tuner 200b, and outputs a composite image signal via 

25 an image output terminal 216 when the analog broad- 
casting channel is selected and which selects the video 
signal and the additional information, with respect to the 
encoded and inputted by the sixth control signal CS6. 
and transmits to the television receiver via the image 

30 output terminal 216 when the digital broadcasting chan- 
nel is selected; a digital/analog converting unit 210 for 
converting the audio signal, inputted from the MPEG 
audio/video process unit 206, to the analog signal and 
outputting the same; an audio selection unit 211 for 

35 selecting the converted analog audio signal and the 
audio signal, tuned and inputted by the air tuner 200b, 
according to a seventh control signal CS7, and transmit- 
ting the same to the television receiver. 
[0047] Moreover, if for outputting a luminance/colour 

40 (Y/C) in addition to outputting the composite image sig- 
nal is necessary, the basic digital/analog broadcasting 
receiver further includes: a second luminance/colour 
separation unit 215 for separating the composite image 
signal, with respect to the digital broadcasting and the 

45 analog broadcasting signal, inputted from the video mix 
unit 209, into a luminance Y signal and a colour C sig- 
nal, and transmitting the same; a first luminance/colour 
separation unit 212 for separating the analog composite 
image signal which is tuned and inputted by the air tuner 

so 200b into the luminance Y signal and the colour C sig- 
nal; and a first and a second switching unit 213 and 214 
for changing the separated and inputted luminance Y 
signal and the colour C signal to a continuous signal, 
according to an eighth control signal CS8, and transmit- 

55 ting the same. 

[0048] The apparatus for receiving the analog broad- 
casting of the digital broadcasting receiver, having an 
above-mentioned manner, selectively receives the ana- 
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log broadcasting and the digital broadcasting via an air 
antenna and a parabolic antenna, according to using 
the late-mentioned operation. 
[0049] First when the user turns on the digital broad- 
casting receiver and the television receiver, the control- 
ler of the digital broadcasting receiver generates the 
fourth control signal CS4. controls the additional infor- 
mation process unit 205 and generates the graphic data 
with respect to the additional information. 
[0050] The graphic data, generated from the addi- 
tional information process unit 205. is transmitted to the 
luminance/colour(Y/C) signal via the video encoder unit 
208 and the image output terminal 218 and simultane- 
ously, transmitted to the television receiver via the video 
mix unit 209 and the image output terminal 216, which 
will be described later, and displayed on the screen, 
[0051] Thus, when the user selects the digital broad- 
casting channel in the graphic data of the screen, by 
using the remote controller or a key on the television 
set, for receiving the digital broadcasting, the controller 
generates the first through the seventh control signals 
CS1 through CS7. 

[0052] The second control signal CS2, generated from 
the controller, controls the digital broadcasting tuner of 
the tuning unit 200 and receives the digital broadcasting 
signal of the corresponding channel via the parabolic 
antenna. 

[0053] The carrier signal, which is the quadrature 
phase shift keying manner modulated and received via 
the digital broadcasting tuner 200a is digitalized via the 
analog/digital converting unit 201 and inputted to the 
quadrature phase shift demodulation unit 202. 
[0054] The quadrature phase shift demodulation unit 
202 demodulates the converted and inputted digital 
broadcasting signal to the initial data by the first control 
signal CS1 , generated from the controller. 
[0055] The carrier data, restored by the quadrature 
phase shift demodulation unit 202. is inputted into the 
reverse multiplexing unit 204 when the forward direction 
error correcting unit 203 corects the error which is gen- 
erated by the interference between the adjacent chan- 
nels according to the first control signal CS1 of the 
controller. 

[0056] The reverse multiplexing unit 204 reverse mul- 
tiplexes the multiplexed and inputted carrier data to the 
video data and the audio data by the third control signal 
CS3, generated by the controller, and supplies the 
same to the MPEG audio/video process unit 206. 
[0057] The MPEG audio/video process unit 206 
respectively MPEG processes the video data and the 
audio data, which are reverse multiplexed and inputted, 
by the fourth control signal CS4 of the controller and 
respectively supplies the MPEG audio data to the dig- 
ital/analog converting unit 210 and the MPEG video 
data to the video encoder unit 208. 
[0058] Then, the additional information process unit 
205 supplies the additional information to the video 
encoder unit 208 by the fourth control signal CS4 of the 



controller. 

[0059] Accordingly, the video encoder unit 208 analo- 
gizes the MPEG video data and the additional informa- 
tion, which are inputted from the MPEG audio/video 
5 process unit 206, by the fifth control signal CSS, trans- 
mits the same via the image output terminal 218 and 
simultaneously, supplies the same to the video mix unit 
209. 

[0060] The video mix unit 209 mixes the analogized 

10 composite image signal and the additional information, 
which are encoded and inputted by the sixth control sig- 
nal CS6 of the controller, and supplies the same to the 
television receiver via the image output terminal 216. 
Moreover, the digital/analog converting unit 210 analo- 

15 gizes the MPEG audio data, which is inputted by the 
MPEG audio/video process unit 206. and supplies the 
same to the audio selection unit 211. 
[0061] Furthermore, the audio selection unit 211 
selects the audio signal with respect to the analogized 

20 and inputted digital broadcasting by the seventh control 
signal CS7 of the controller and supplies the same to 
the television receiver via the audio output terminal 21 7. 
Accordingly, the user can view the digital broadcasting 
which displays the additional information via the colour 

25 cathode ray tube. 

[0062] In the mean time, in the above-mentioned man- 
ner, in receiving the analog broadcasting via the appa- 
ratus for receiving the digital broadcasting, when the 
analog broadcasting channel number in the image 

30 graphic data of the television receiver is selected by 
using the remote controller or the key on the television 
receiver set. the second or the fourth through the sev- 
enth controls CS2, CS4, CSS. CS6 and CS7. which are 
having different information value with respect to the 

35 receiving the digital broadcasting, are generated. 

[0063] Then, the second control signal CS2, gener- 
ated from the controller, controls the air tuner 200b of 
the tuning unit 200 and selects the corresponding chan- 
nel. 

40 [0064] The analog broadcasting signal of the selected 
channel, that is the outputted composite image signal 
from the air tuner 200b, is separated into the synchro- 
nous signal by the synchronous separation unit 207 and 
inputted into the video encoder unit 208. and also sepa- 

45 rated into the video signal and the audio signal. The 
separated video signal is inputted into the video mix unit 
209 and the separated audio signal is inputted into the 
audio selection unit 211, respectively. 
[0065] In changing from the digital broadcasting to the 

50 analog broadcasting, by adjusting the phase between 
the synchronous signal, separated from the synchro- 
nous separation unit 207 and the synchronous signal 
according to the MPEG screen, that is the synchronous 
signal according to the video data screen of the channel 

55 in receiving the digital broadcasting, the jittering of the 
screen during changing the broadcasting is prevented. 
[0066] In other words, the synchronous signal from 
the composite image signal in the synchronous separa- 
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tion unit 207 is separated and tlie phase is adjusted to 
the digital broadcasting. 

[0067] In changing from the digital broadcasting to the 
digital broadcasting, the MPEG audio data and the 
MPEG video data, which are before processing by the s 
MPEG audio/video process unit 206. are intercepted by 
the fourth control signal CS 4 of the controller and only 
the additional information from the additional informa- 
tion process unit 205 is continuously supplied to the 
video encoder unit 208. io 
[0068] Accordingly, according to the fifth control signal 
CSS. the video encoder unit 208 analogizes the graphic 
data with respect to the additional information to the 
luminance Y signal and the colour C signal, transmits 
the same via the image output terminal 218 and simul- is 
taneously, supplies the same to the video mix unit 209. 
[0069] Then, the video mix unit 209 overlaps the lumi- 
nance/colour(Y/C) signal, with respect to the encoded 
and inputted additional information form the video 
encoder unit 208, with the analog video signal which is 20 
tuned by the air tuner 200b, by the sixth control signal 
CSS of the controller, and outputs the composite image 
signal to the television receiver via the image output ter- 
minal 216. 

[0070] Selectively, it is possible to map the information 25 
except the transparency and so on, by using the video 
switching unit instead of using the video mix unit 209, 
onto the analog video signal and to supply the same to 
the television receiver. 

[0071 ] Consequently, according to the seventh control 30 
signal CS7 of the controller, the audio selection unit 21 1 
selects the analog video signal which is tuned by the air 
tuner, and transmits the same to the television receiver 
via the audio output terminal 217. Accordingly the 
MPEG screen, which is In receiving the digital broad- 35 
casting, is changed to the analog broadcasting screen. 
But, the additional information such as on screen dis- 
play information is maintained without changing. 
[0072] In changing from receiving the analog broad- 
casting to receiving the digital broadcasting again, as 40 
above-mentioned manners, the analog broadcasting 
screen is changed to the MPEG screen of the digital 
broadcasting after synchronising both phases. 
[0073] The first and the second luminance/colour sep- 
aration units 212 and 215 and the first and the second 45 
switching units 213 and 214 are additionally required, 
as shown in FIG. 2, selectively, to output the luminance 
Y signal and the colour C signal in addition to the com- 
posite image signal,. The eighth control signal CS8 from 
the controller is also required. so 
[0074] In other words, the second luminance/colour 
separation unit 215 separates the luminance Y signal 
and the colour C signal from the composite image signal 
with respect to the digital broadcasting or the analog 
broadcasting, which is mixed with the additional infor- ss 
mation and inputted by the video mix unit 209, and sup- 
plies the same to the television receiver. 
[0075] The first luminance/colour separation unit 212 



separates the composite image signal with respect to 
the pure analog signal, which is inputted from the air 
tuner 200b, into the luminance signal and the colour sig- 
nal, and supplies the same to the first and the second 
switching units 213 and 214. 

[0076] The first and the second switching units 213 
and 214 change the luminance signal and the colour 
signal, which are separated and inputted by the first 
luminance/colour separation unit 212. to the continuous 
signal by the eighth control signal CSS of the controller 
and supplies the same to the video cassette recorder or 
the television receiver. 

[0077] The invention provides the following advan- 
tages, among others. The user can view the programme 
on the screen by MPEG processing.the video signal and 
the audio signal of the digital broadcasting via the 
MPEG process unit of the digital broadcasting receiver, 
when the present invention uses the air (RF) broadcast- 
ing tuner, video mix unit and the video switching unit for 
receiving the analog broadcasting, the present inven- 
tion can receive the analog broadcasting of which is 
transmitted by the air broadcasting or the cable broad- 
casting, and in addition to the digital broadcasting. 
[0078] Consequently, according to the present inven- 
tion, by receiving the analog broadcasting and the dig- 



ital broadcasting using one broadcasting receiver, the * 
present invention can receive the analog broadcasting ^^'-^^ 
and the digital broadcasting by the selection of the video '^^^S- 
mix unit or the video selection unit. By displaying the 
same additional information with respect to receiving r'^'lffi 
the digital broadcasting during receiving the analog 
broadcasting, the present invention provides conven- V'^ 
ience in using and compatibility with the television 
receiver. 

[0079] It should be clearly understood through the 

detailed descriptions that the apparatus for receiving ^--F 

the analog broadcasting of the digital broadcasting 



receiver can receive the air broadcasting or the analog 
cable broadcasting by using one digital broadcasting 
receiver. Also, the apparatus for receiving the analog 
broadcasting of the digital broadcasting receiver can 
provide the convenience in using and the compatibility 
with the television receiver by adapting the basic analog 
tuning function without increasing the cost. 
[0080] As the terms mentioned in the specification are 
determined based upon the function of the present 
invention, and they can be changed according to the 
technician's Intention or a usual practice, the terms 
should be determined considering the overall contents 
of the specification of the present invention. 
[0081] While there have been illustrated arKi 
described certain embodiments of the present inven- 
tion, it will be understood by those skilled in the art that 
various changes and modifications may be made, and 
equivalents may be substituted for elements thereof 
without departing from the true scope of the present 
invention. In addition, many modifications may be made 
to adapt the teaching of the present invention to a par- 
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ticular situation, without departing from the scope 
thereof. Therefore, it is intended that the present inven- 
tion not be limited to the particular embodiments dis- 
closed, but that the present invention includes all 
embodiments falling within the scope of the appended 5 
claims. 

Claims 

1. A method for receiving analog broadcasting of a 10 
digital broadcasting receiver, comprising the steps 

of: 

selecting a digital broadcasting channel and an 
analog broadcasting channel by equipping with is 
a digital broadcasting tuner and an air broad- 
cast tuner; 

receiving said digital broadcasting via said dig- 
ital broadcasting tuner and separating a video 
signal and an audio signal by MPEG process- 20 
ing when said selected broadcasting channel is 
the digital broadcasting channel; 
receiving said analog broadcasting by tuning 
said air tuner, extracting a synchronous signal 
from said received analog broadcasting signal 25 
and adjusting the extracted synchronous signal 
to a synchronous signal of digital broadcasting 
when said selected broadcasting channel is the 
analog broadcasting channel: 
encoding said MPEG processed video signal 30 
and predetermined additional information 
selectively, according to said extracted syn- 
chronous signal; 

selecting, overlapping and transmitting said 
encoded video signal, the additional informa- 35 
tion and the video signal of said received ana- 
tog broadcasting, if necessary; and 
selecting said MPEG processed audio signal 
and the audio signal of said received analog 
broadcasting and transmitting the selected sig- 40 
nal. 

2. The method for receiving the analog broadcasting 
of the digital broadcasting receiver of claim 1, 
wherein, in said encoding step, said MPEG proc- 45 
essed video data are overlapped with said addi- 
tional information and are analogized when said 
selected channel is the digital broadcasting and 
only said additional information is analogized when 
said selected channel is the analog broadcasting. so 

3. The method for receiving the analog broadcasting 
of the digital broadcasting receiver of claim 1, 
wherein, in said transmitting step, said overlapped 
video signal and said additional information are ss 
selected and transmitted when said selected chan- 
nel is digital broadcasting and the video signal of 
said analog broadcasting with which said additional 



information is overlapped and transmitted when 
said selected channel is the analog broadcasting. 

4. The method for receiving the analog broadcasting 
of the digital broadcasting receiver of claim 1, 
wherein, in said transmitting step, the information 
except for a transparency from said additional infor- 
mation is mapped with said analog video signal and 
is transmitted when said selected channel is the 
analog broadcasting. 

5. A digital broadcasting receiver which MPEG proc- 
esses and transmits a video signal and an audio 
signal from a received carrier signal via a digital 
broadcasting tuner to a television receiver, compris- 
ing: 

a controller which determines whether an ana- 
log broadcasting channel or a digital broad- 
casting channel is selected and generates 
more than two control signals having respec- 
tively different information, for receiving ana- 
log/digital broadcasting, according to said 
selection; 

a digital broadcasting tuner and an air broad- 
cast tuner for respectively receiving the digital 
broadcasting and the analog broadcasting, by 

said controller; 

a synchronous separation unit for extracting a 
synchronous signal from said analog broad- 
casting signal received by said air broadcast 
tuner; 

an additional information process unit for gen- 
erating additional information by said control- 
ler; 

a video encoder unit for encoding said video 
signal and said additional information, which 
are MPEG processed, into the analog video 
signal according to the control signal which is 
generated from said controller and the syn- 
chronous signal of a synchronous signal sepa- 
rating means; 

a video mix unit for mixing the video signal 
which is received from said air tuner and the 
said encoded video signal, according to the 
control signal of said controller, and transmit- 
ting the mixed signal; 

a digital/analog converting unit for analogizing 
said MPEG processed audio signal; and 
an audio selection unit for selecting and trans- 
mitting said converted audio signal and the 
audio signal of said air tuner, according to the 
control signal of said controller. 

6. The apparatus for receiving analog broadcasting of 
the digital broadcasting receiver according to claim 
5. further comprising a luminance/colour separation 
unit for separating the analog signal which is 



8 



»: <EP Q912050A2J^ 



15 



EP0 912 050 A2 



16 



obtained by mixing in said video mix unit into a lumi- 
nance signal and a colour signal and transmitting 
the separated analog signal. 



8. 



The apparatus for receiving analog broadcasting of 
the digital broadcasting receiver of claim 5, wherein 
said video mix unit overlaps the additional informa- 
tion which is obtained by said video encoder unit 
onto the analog video signal which is received by 
said air tuner and transmits the overlapped analog 
video signal. 



10. 



The apparatus for receiving analog broadcasting of 
the digital broadcasting receiver of claim 5 or claim 
7, wherein said video mix unit includes a switcher 
which maps the additional information except the 
transparency between the analog signal which is 
obtained by said video encoder unit and the analog 
video signal which is received from said air tuner, 
according to the control signal of said controller, 
and outputs the mapped additional information. 

A method for receiving analog broadcasting of a 
digital broadcasting receiver, apparatus for receiv- 
ing analog broadcasting or a digital broadcasting 
receiver substantially as herein described, and/or 
as shown in the accompanying drawings. 
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The apparatus for receiving analog broadcasting of 
the digital broadcasting receiver of claim 5, further 
comprising: is 



a luminance/colour separation unit for separat- 
ing the analog broadcasting signal which is 
received by said air tuner into a luminance sig- 
nal and a colour signal; and 
a switching unit for detecting said separated 
luminance signal and said colour signal, 
changing the same to a continuous signal 
according to the control signal of said controller 
and transmitting the continuous signal. 
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